Abstract-Gingivitis is an inflammation of the gingiva due to an accumulation of bacterial plaque that can cause periodontal structural damage. In general, to diagnose gingivitis involves clinical measurements and radiographic assessment which are often poorly tolerated by the patients and are also subjected to measurement errors. Some researchers have found that saliva provides an easily available, non-invasive diagnostic medium for a rapidly widening range of diseases and clinical situations saliva. The aim of this study is to determine the difference of salivary total protein levels in plaque induced gingivitis and healthy patients. This bivariate analytic study is a non-experimental study, with a cross sectional design. 30 samples of saliva were taken by purposive sampling method and divided into saliva of patients suffering from plaque induced gingivitis and saliva of healthy patients, as control. Gingivitis was measured using Papilla Bleeding Index (PBI) while the total protein level of saliva was measured using the Bradford Assay method. The results of this study indicated that there was a significant difference (p <0.05) in salivary total protein levels between the plaque induced gingivitis patients and healthy patients. Plaque induced gingivitis patients had high protein content with a mean value of 0.360 while the mean value of healthy patient was 0.108. Based on the results of the study it is concluded that there was an increase in protein level in saliva in plaque induced gingivitis patients.
I. INTRODUCTION "Peri" means around and "odontal" refers to the teeth. Periodontal disease is a form of bacterial inflammation in the structures around the teeth, including gingiva, cementum, periodontal ligament and alveolar bone [1] . There are two forms of periodontal disease namely periodontitis and gingivitis [2, 3] . Gingivitis is an inflammation of the gingiva due to bacterial plaque accumulation [4] . The prevalence of gingivitis in Indonesia ranks second, reaching 96.58% [5] . Generally, the way to diagnose periodontal disease involves clinical examination and radiographic assessment that is often difficult for the patient to tolerate and also likely to have errors in measurement.
Therefore, currently there are ongoing studies to evaluate the possibility of compounds in oral fluid which allows assessing the presence and severity of periodontal disease [6] . Much of the research has focused on the analysis of gingival sulcus fluid which is a serum transudate of the gingival blood vessels located close to the surface of the dentogingival junction epithelium [7] . The analysis of gingival sulcus fluid shows the activity of the disease in the dental region individually rather than the entire oral cavity that complicates the interpretation [8] . There is also a technical problem in using gingival sulcus fluid where the collection of gingival sulcus fluid is complicated, requires skill and its time consuming. In addition, measurement of the amount of gingival sulcus fluid and analytical concentration is difficult because of the amount of gingival sulcus obtained are significantly small.
Saliva is a colourless liquid, consistency like mucus, and is the result of glandular secretions that continuously moisten the teeth and oral mucosa [9] . Salivary components, which are soluble, secreted by salivary glands, can be distinguished into organic and inorganic. Organic salivary components are composed of proteins including alpha-amylase, lysozyme, calicrein, lactoperosidase and mucine enzymes [10] [11] [12] . Inorganic components comprise sodium, potassium, calcium, magnesium, phosphate, bicarbonate, chloride, nitrate and potassium [4, 10, 12] . Some researchers have found that saliva is a non-invasive diagnostic medium for various illnesses and clinical conditions [13] . Saliva is an easily collected oral solution and does not require specialized equipment or techniques [14] . Saliva compositions are similar to plasma; therefore saliva has been widely used as a sample in the examination of biomarkers (measurement of substance as an indication of a phenomenon) for pathological conditions in the oral cavity [15] .
Protein is an amino acid source consisting of elements C, H, O and N [16, 17] . Studies show the presence of proteins as cellular stress responses, including heat shock responses, endoplasmic reticulum stress responses, and interfering DNA damage responses and regulating intermediate signals involved in activation of the innate and adaptive immune response [18, 19] .
The study conducted in Brazil by Anne et al, showed elevated levels of glucose, protein, albumin, urea and amylase in saliva of gingivitis and periodontitis patients [20] . Based on the Henskens et al study, the group with periodontal disease showed a 1.8 increase in total protein content compared with the healthy group [13] . According to Mulki et al, there is an increase in total protein content and amylase in saliva of patients with periodontal disease [13] . Kejriwal et al reported an increase in salivary mucin, amylase and total protein levels in gingivitis patients [6] . However, there is also research showing that there is a decrease in C-reactive (CRP) protein in patients with periodontal disease, among others, studies conducted by Aurer et al. [21] .
This difference of opinion makes the authors interested in doing this study which has still not been studied in Indonesia to determine the difference of total salivary protein level in plaque induced gingivitis and healthy patients.
II. MATERIALS AND METHODS
This is a non-experimental research with cross sectional design. It involves a total of 30 samples that were chosen using purposive sampling method which was divided into plaque induced gingivitis (test group) and healthy periodontium (control group). The study was conducted in Periodontology Clinic of the Faculty of Dentistry USU Medan and Biochemistry Laboratory of the Faculty of Medicine USU, Medan. Gingivitis was measured using Papilla Bleeding Index (PBI) while the total protein level of saliva was measured using the Bradford Assay method.
Firstly, the subjects of study were determined according to the inclusion criteria (in the test group, subjects with PBI more than 30) and exclusion criteria (subjects with history of any systemic diseases or conditions, history of any salivary gland diseases, fever). Subjects were given explanation about the purpose, benefit and research procedure that will be done and ask their willingness to participate in research by obtaining written informed consent. Saliva was collected using unstimulated draining method. Subjects are told to drain their saliva out of their mouth into a container as much as 3ml. The sample was then transferred into a Falcon tube and was immediately labelled accordingly.
Saliva samples were directly inserted into the cool box and were brought to the Biochemistry Laboratory of the Faculty of Medicine USU, Medan. Samples were stored at -20 ° C until all the samples were collected for analyse. At the time of the analysis, the sample was centrifuged at 3000 rpm and the supernatant was extracted. The salivary total protein level was determined using the Bradford method which was performed on the basis of binding of the Coomassie Blue G-250 dye to the protein. (Detection limit: 25 μg/mL, Linearity Limit: 2.5 mg/mL). 200 μl of the Bradford reagent was added to the 10 μl standard solution and the sample in Falcon tube using multichannel pipette. Then, the Falcon tube was spinned down using vortex. After that, the samples were then incubated for 10 minutes at room temperature. Later, the absorbance was measured using a spectrophotometer with a wavelength of 595 nm. The protein concentration was determined according to the protocols written on the packaging. (Ksampel x 7g/dL /Kstandard). The data of each examination was done by Shapiro-Wilk normality test to see the distribution of data and Mann-Whitney test was done to see the difference of salivary total salivary protein level in plaque induced gingivitis and healthy patients. IV. DISCUSSION The average mean of salivary total protein level in plaque induced gingivitis patients was 0.361 and healthy patient showed an average of 0.109. The average mean of salivary total protein level in plaque induced gingivitis patients showed higher results than healthy patients with a significant value of 0.000 (p <0.05). This proves that there is a significant difference between salivary total protein levels in plaque induced gingivitis and healthy patients.
III. RESULTS
The results of this study are in line with a study conducted by Henskens et al who said that the group with gingivitis disease showed an increase in total protein levels by 1.8 times compared with the control group (healthy) [13] . The study by Kejriwal et al was also in line with this study where the total salivary protein content of the gingivitis group had a mean of Advances in Health Science Research, volume 8 3.8 and the healthy group was 2.9. The results showed an increase in total protein levels in the gingivitis group. According to Kejriwal et al, the increased total protein levels in saliva can be caused by an inflammatory process that activates the sympathetic system to increase the synthesis and secretion of some proteins thereby increasing the protective potential of saliva against the disease [6] .
Researcher Anne stated that leakage of protein proteins occurs as a tissue inflammatory response that results in an increase in total protein levels in saliva. In Anne's study, the results showed elevated levels of total protein in salivary gingivitis patients [20] . Research conducted by Mulki Shaila et al showed a high total protein content in the saliva of gingivitis patients. High total protein levels in salivary gingivitis patients are most likely caused by high levels of synthesis and secretion in the mouth. Periodontal microbes due to gingivitis trigger an inflammatory response and lead to leakage of protein plasma. Therefore, the salivary glands actively synthesize and salivate saliva with high protein components [13] . Another study conducted by Aurer A et al. showed that there was a decrease in the levels of C-reactive protein (CRP) in patients with periodontal disease [21] . In this study, total protein levels involving all types of proteins in the oral cavity including CRP were observed and the results showed a significant increase in total protein levels in salivary gingivitis groups.
The results of Aurer A are in contrast to the results of this study. Protein in saliva is involved in many biological processes including cellular support, tissue strain and flexibility, immune response and also in enzymatic reactions. These functions vary according to the type of molecule. Therefore, the total protein content in saliva may be affected by several factors. The results of these different studies may be due to the influence of the subject's diet, the presence of hormones, psychiatric disorders, toothbrushing and exercise [20] . Although many researchers evaluate protein levels without nutritional habits, this may be recommended for further research. Because determination of total protein content can be used as an alternative diagnostic tool, more research needs to be done.
As a conclusion, based on the result of the research, there is difference of salivary total protein level in plaque induced gingivitis and healthy patients. This was proved by obtaining the results of studies showing that the salivary total protein level of plaque-induced gingivitis was higher than healthy periodontium.
